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Preparation and Quality of Uncooked-Colored Wine Using Black Rice
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Abstract

In order to study the quality of uncooked—colored wine by using polished black rice (PBR) and glucoamylase,
the mixture ratio of PBR was investigated. The growths of yeast and lactic acid bacteria, pH and alcohol
concentration of the colored wine prepared by adding PBR in the range of 20 to 100% were higher than
those of polished rice only, whereas the contents of residual sugars, total free amino acids and fusel oil
of the colored wine were lower. The colored wine prepared by 20% PBR and that of over 80% PBR showed
a light red color and a dark red, respectively. The optimal addition ratios of PBR evaluated by palatability
of color and flavor, and sensory overall quality was 40 to 60%.
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Table 1. Mashing rate of materials
.. First mashing Second mashing”
Mixing rate of -
black rice (%) Rice  Black rice Enzyme Yeast Water Rice  Black rice Enzyme  Water
(g) (g) (g) (mL) (mL) (g) (g) (g) (mL)
0 1000 0 15 300 1050 2000 0 3 2100
20 800 200 15 300 1050 1600 400 3 2100
40 600 400 15 300 1050 1200 800 3 2100
60 400 600 15 300 1050 800 1200 3 2100
80 200 800 1.5 300 1050 400 1600 3 2100
100 0 1000 15 300 1050 0 2000 3 2100

PSecond mashing were added to the first mash after 48 hours of fermentation.

Table 2. Gas chromatographic conditions for analysis of

Condition
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Table 3. Conditions for operating amino acid autoanalyzer
in analysis of amino acids
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Ninhydrin flow rate

Column temp.
Chart speed
Injection volume
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Conditions

LKB 4150, alpha autoanalyzer
Ultrapac 11 cation exchange
resin

pH 3.20, pH 4.25, pH 10.00 0.2 M
Na-citrate buffer

40 mL/hr

25 mL/hr

50~80°C

2 mm/min

20 uL
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Table 4. Changes in pH, acidity, brix degree, reducing sugar and alcohol degree of uncooked-colored wine during

fermentation at 20°C

Mixing rate of

Fermentation days

black rice(%) 0 1 2 3 4 5 6
0 3.35" 3.80 359 4.05 458 472 472
20 3.40 3.90 365 415 474 4.83 483
oH 40 357 418 4.06 443 5.01 5.03 4.89
60 362 458 434 471 5.06 5.19 496
80 382 471 4.44 478 512 528 501
100 3.89 462 4.49 5.04 5.19 5.32 5.11
0 0.16 0.49 0.77 0.43 0.58 0.52 0.51
. i 20 018 045 0.71 0.39 0.50 0.49 0.53
R 40 0.17 038 064 037 0.46 051 053
(actic acid %) 60 0.18 0.44 0.66 0.35 0.48 053 0.4
i 80 0.19 0.47 0.65 0.40 0.50 0.54 0.56
100 0.02 0.48 0.64 0.40 0.51 0.55 0.56
0 25 6.4 86 80 94 112 110
20 24 6.0 8.8 76 8.3 97 118
: 40 24 6.0 86 7.2 8.1 9.2 12.0
Brix d :
rx degree 60 25 56 8.2 70 79 85 11.4
80 23 56 8.0 6.6 7.2 8.1 11.0
100 25 55 77 6.2 7.29 83 105
0 5.2 17.0 27.0 20.0 23.0 20.8 19.2
_ 20 57 165 25.9 194 21.8 20.0 183
Reducing sugar 40 5.3 159 25.3 184 205 192 178
(mg/mL) 60 57 153 243 182 20.8 195 174
80 56 149 238 180 195 191 16.9
100 5.4 139 236 173 192 189 166
0 28 78 13.0 9.3 123 17.0 169
20 30 80 145 10.0 1238 166 180
Alcohol degree 40 29 85 15.2 112 132 17.0 185
(w/v %) 60 30 9.0 158 12.0 14.0 172 190
80 32 9.7 16.0 12.0 146 179 198
100 30 10.0 164 123 153 183 20.4

"Values are three pooled samples.
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Table 5. Changes in number of yeast and lactic acid bacteria of uncooked~colored wine during fermentation at 20°C

Mixing rate of

Fermentation days

black rice(%) 0 1 2 3 4 5 6

0 6.70" 7.94 8.00 792 8.14 6.17 493

20 6.81 801 801 835 840 582 476

Yeast 40 691 810 8.30 8.16 8.40 630 513

(log CFU/mL) 60 6.22 804 8.08 8.00 8.45 6.00 5.37

80 6.73 799 836 8.14 8.40 6.52 551

100 6.40 817 856 840 8.69 6.91 6.09

0 6.21 7.77 7.74 7.80 7.10 630 5.25

Lactic acid 20 6.32 819 840 790 751 6.64 544

‘";)Caclfe;;‘ 40 6.43 8.17 812 780 772 697 6.07

¢ 60 650 8.07 7.90 7.86 786 715 5.80

(log CFU/mL) 80 6.62 8.20 8.00 7.70 7.46 6.80 5.60
100 6.71 8.47 8.69 8.20 8.20 737 638

“Values are three pooled samples.
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Table 6. Changes in fusel oil of uncooked-colored wine after fermentation for 6 days (ng%)
Fusel oil ) Mixing rate of black rice (%)

i 0 20 40 60 80 100
Acetaldehyde 122" trace trace trace 0.95 1.04
Methanol 16.43 1593 472 8.69 4.59 531
'Ethylacetate 32.44 30.62 30.85 20.87 29.46 2853
n-Propanol 40.18 4518 44.75 39.65 42.62 51.36
iso-Butanol 8481 79.25 72.85 72.73 78.58 7913
n-Butanol 242 2.38 1.79 nd” nd nd
iso~Amylalcohol 164,15 154.67 164.82 155.23 145.87 146.37
Total 341.65 328.03 319.78 307.96 302.07 311.74

“Values are three pooled samples. “nd: Not detectable.
Table 7. Changes in free amino acids of uncooked-colored wine after fermentation for 6 days (mg%)
Amino aids o Mixing rate of black rice (%)

S 0 20 40 60 80 100
Threonine 9.16" 8.91 9.27 9.81 9.53 9.03
Serine 13.89 13.79 1464 15.02 14.41 1355
Asparagine 36.09 35.62 35.42 35.33 33.68 3171
Glutamic acid 26.79 26.44 26.38 26.23 2452 2354
Proline 237.77 24.06 22.89 19.73 18.63 17.85
Glycine 9.70 11.81 12.79 13.64 13.06 12.90
Alanine 23.64 2410 24.09 24.04 23.85 23.46
Valine 1.68 15.39 15.02 14.88 14.67 14.55
Cystine 12.76 16.26 15.65 13.89 11.92 10.94
Methionine 15.52 13.09 12.26 11.78 1092 9.58
Isoleucine 11.49 9.00 9.04 9.24 9.59 9.80
Leucine 22.18 22.20 21.58 21.05 19.82 18.85
Tyrosine 2227 20.93 19.52 19.25 18.23 15.73
Phenylalanine 14.73 14.55 13.43 12.23 11.48 10.33
Ornithine 505 11.21 11.00 10.58 8.21 6.79
Lysine 27.70 24.46 23.38 22.58 19.54 1692
Histidine 10.23 8.54 725 6.91 5.84 491
Arginine 43.55 36.66 31.33 26.59 23.29 20.36
TAY 521.93 337.02 324.94 312.78 291.19 270.80
EA” 102.46 107.60 103.98 101.57 95.55 89.06
EA/TA (96 19.6 31.9 32.0 325 328 329

ii Values are three pooled samples.
“TA: Total amino acid.
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Table 8. Changes in L, a, b values of uncooked-colored wine fermentation for 6 days
Color Mixing rate of black rice (%)
0 20 40 60 80 00
L 25.63" 25.66 24.49 23.67 23.77 2254
a -0.51 0.35 097 1.15 1.33 1.65
b 0.65 0.68 0.55 0.43 0.28 0.22
"Values are three pooled samples.
Table 9. Sensory quality of uncooked-colored wine fermentation for 6 days
. Mixing rate of black rice (%)
Sensroy attributes —
0 20 40 60 30 100
Sweet taste'’ 2650117 24+021° 23+018° 22+024° 21+032° 21+0.38
Sour taste” 361022 3.0%0.25" 2670.04° 25+0.11° 211015 1.9+0.19°
Flavor” 3.0+0.09° 3.4+0.14° 38+0.19" 42+0.10° 35+021™ 3.3%0.05°
Color" ) 34%0.21 39+011° 41%0.11° 40+0.28° 33+001" 31+0.12°
Overall taste” 34+014° 38+0.03° 4340147 40+0.10° 35+0 15° 33%0.15°

1-2»

Degree of the attributes were evaluated by very low (1 point) to very :,trong 5 p()mls) and °

evaluated as very poor (1 point) to very good (5 points).
®Values are mean= standard deviations of three replications and different letters in same row indicates significantly

difference at p<0.05.
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